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ABSTRACT

ARMY UNMANNED AERIAL VEHICLE (UAV) REQUIREMENTS AND THE
JOINT UAV PROGRAM: An analysis of how the joint UAV
program satisfies the Army's requirements for
intelligence collection UAVs, by Major William R.
Harshman, JSA, 122 pages.

After many years of attempting to develop and field
operational unmanned aerial vehicles (UAV), the UAV programs
of the military services vere halted at the direction of
Congress. All non-lethal UAV programs were consolidated
into a joint Department of Defense program. A result of
this legislation was the publication of a joint master plan
directing the future of UAV development. - The purpose of
this study is to determine if the Department of Defense
joint unmanned aerial vehicle program will satisfy the UAV
needs of the Army to conduct tactical intelligence
collection.

This study employs a simple methodology. ->First, UAV
requirements. as defined by ggth the Army and the Department
of Defense are identified.V Sﬁcond, the Army requirements
are tested for validity within the framework of the Army's
capstone war-fighting doctrine, AirLand Battle, and
supporting doctrine for the conduct of intelligence
operations. Third, the operational characteristics
specified by the Army are compared with the same criteria as
defined for the equivalent joint UAV system. The final step
is the identification of differences in the twvo programs and
determining the impact on future Army UAV operations.

The study concludes ,the Army has clearly defined its
requirements for unmanned aerial vehicleﬂOperations. These
requirements are valid and fully support the Army's war-
fighting doctrine., The research fi.dc significant
differences exist between the Army and Jjoint programs,
However, these differences do not impact on the essential
needs of the Army. The joint UAV program supports the UAV
needs of the Army. After a slow start, the joint UAV
program ls proceeding rapidly. Barring funding constraints,
the Army, and the other services, will soon possess an
operational short-range (out to 150 km) UAV system capable
of perforning tactical intelligence collection. .© :
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CHAPTER ONE

STUDY DESCRIPTION

Introduction

The need to collect information on the composition
and location of the enemy force has existed since Wellington
maneuvered his forces behind hills, out of sight of the
enemy commander. The use of aerial observers has long been
recognized as a means to collect this information. With the
advent of the airplane and aerial photography came the idea
of using unmanned aircraft carrying cameras to photograph
the enemy forces below.

Armies have long recognized unmanned aircraft as a
relatively lov cost, lov risk method to collect information
on an unfriendly or enemy force. The United States Army has
attempted to develop and fleld an unmanned aerial vehicle
(UAV) to conduct intelligence collcction missions since
1952. UAVs are vell suited to flying into high threat areas
denied to manned aircraft and completing the mission.

The United States Army recognized this possibility as
early as World War I. Howvever, after years of trying to

1




develop an UAV to serve as an intelligence collection
platform, the United States Army is one of the few modern
armies in the world today not having an operatiornal
intelligence collection UAV.

When compared with manned aircratt, UAVs are
relatively simple, small, and inexpensive to produce and
operate. Be’ing unmanned they are wvell suited to the roles
of targets for ailr-to-air and ground-to-air veapons training
and intelligence collection over enemy controlled territory.
For the purpose of this research, UAVs are studied in their
role as an intelligence collection platform.

An UAV designed for intelligence collection us 31lly
consists of five major systems. These are the aircraft
itself, the mission payload (such as a camera), the radio
data link used the transmit control signals from the ground
to the aircraft and pictures from the alrcraft to the
ground, the ground control station from wvhere the operator
controls the aircraft, and a launch and recovery section
that launches and lands the alrcraft.

Figure 1 depicts a typical intelligence collection
UAV, the Pioneer. Being evaluated as part of the Joint UAV
Program, the Pioneer typifles many UAV designs. With a wving
span of 16.9 feet, an overall length of 14.0 feet, and a
maximum takeoff weight of 429 pounds, the Pioneer can

collect real-time imagery information for up to five hours.*




Figure 1 - Pioneer Unmanned Aerial Vehicle

The definition of unmanned aerial vehicles includes
both the categories of remotely piloted vehicles and drones.
A remotely piloted vehicle is flown by an operator located
at a ground control station using a radio link to the air
vehicle to control its flight. Drones are unmanned vehicles \
that accomplish flight through a set of instructions stored
on-board the air vehicle. 8Since the cancellation of the
AQUILA RPV program, the term UAV has been used to more
accurately reflect the wider range of systems being
developed.

After years of apparently vasteful and uncoordinated
effort by the separate military services, the United States
Congress froze all funding for existing UAV programs. The
folloving passage from the 1988 UAV Master Plan summarizes
the results of the Congressional directive.

3




In FY 1988, the United States Congress eliminated
separate program elements from the budget for
remotely piloted vehicle (RPV) programs within each
of the military Services, consolidated these efforts
in a Joint RPV Program in the office of the Secretary
of Defense, and authorized and appropriated reduced
levels of RDT&E and procurement funding for such
activities in FY 1988. In addition, the Congress
directed that FY 1988 RDT&E funding: '...1ls available
only for the Joint Remotely Piloted Vehicles (RPV)
Program and may not be obligated or expended until
the Secretary of Defense submits to the Committees on
Appropriation of the Senate and the House of
Representatives an updated master plan fully
explaining his decisions as to vhich RPVs will be
supported wvith the available funds and assessing the
cooperation by the military Services wvith efforts to
coordinate RPV programs and to eliminate duplication
within and among the programs..' (Title IV, Public
Lav 100-180).7

The result of this legislation was creation of the
UAV Joint Program Office (UAV-JPO) to integrate the efforts
of the various agencies of the Department of Defense. The
first task of the new UAV-JPO was to publish a UAV master
plan. This was completed in June 1988. The master plan
consolidates the UAV requirements of all the services. It
issues in their place a single set of requirements for the
future developaent and acquisition of non-lethal UAVs for
the Department of Defense. The master plan proscribes a
family of common UAVs to meet the requirements of all
services. As ailght be expected, the requirements developed
by the joint program differ from those of the original
service programs.

After many years vork of defining its UAV

requirements, the Army wvas near the final selection of an




UAV system in 1987.° The Army had learned many lessons
during its long history of UAV development and trials. With
the experience gained from the AQUILA and other, more
successful, programs, the Army was near the awvard of an UAV
contract. During the summer of 1987 the Army was involved
in the fly-off of three different UAV systems. These
systems wvere competing for avard of the Army long-range UAV
'contract. The Armay's attempt to field an intelligence
collection UAV wvas halted by Congressional action just as it
wvas about to bear fruit.

The Army started its most recent attempt to field an
UAV in 1975. At the time, the Army foresav the requirement
for a system capable of acquiring and designating targets
beyond the normal line of sight of ground forces. The Army
required this capability to support the nev family of laser
guided munitions then being developed. Without a means of
accurately targeting the nev wveapons, their effectiveness
vas much diminished. This concept developed into the ill-
fated AQUILA Remotely Plloted Vehicle (RPV) program.

Designed to £ind and designate targéts for the nevw
family of laser guided munitions, AQUILA started 1ife as a
sound program. Howvever, over the years the program took on
a complexity of staggering proportions.

The first operational tests of AQUILA conducted by
the Army revealed several deficiencies in the system.

Lockheed, the prime contractor for AQUILA, offered to fix




the problems with its owvn money and asked for another test.
The Army agreed and conducted additional testing during 1987
at Fort Hood, Texas. Even with the improvements, AQUILA
proved to be too complex and expensive for the task at hand.
After 15 years of development, and the investment of over
$750 million of funds, the US Army cancelled the progranm.

While the AQUILA program vas being developed as a
field artillery system, the intelligence community of the
Army began to relook its UAV requirements. UAVs vere
obviously well suited to conducting intelligence collection
tasks over the battlefield. The changing nature of the
modern battlefield and the recent 1982 Israeli experience
vith UAVs spurred further research. Increased funding of
military programs in the early 1980s was undoubtedly an
additional factor adding impetus to the program.

The initial result of this effort wvas the
identification of three classes of UAV. These classes vere
the target acquisition, designation and reconnaissance
system (TADARS), the close range maneuver UAV (UAV-M), and
the longer range intelligence and electronic varfare UAV
(UAV-IEW). AQUILA was the TADARS class UAV. Howvever,
AQUILA wvas primarily a field artillery system rather than an
intelligence collector. The AQUILA had requirements for
precise location information and target designation with its
on-board laser system. These unique features placed it in a

category separate from the tvo intelligence collection




systems. The TADARS category was defined to provide for
this difference in operational roles.

The maneuver UAV (UAV-M) wvas to be a small,
lightwveight, and low cost system. It would give battalion
and brigade commanders the ability to see over the next
hill. This capability would allov commanders to conduct
reconnaissance of terrain and forces formerly hidden from
viev. The Army defined UAV-IEW as a system for the division
and corps commanders. It would give them the ability to
conduct intelligence collection up to 300 km (about 185
miles) behind enemy lines.

The cancellation of the AQUILA program in 1987,
clarified the UAV situation for the Army. The new UAV-
Close combined the TADARS and the UAV-M into a single
category. No longer would twvo different systems, controlled
by different headquarters, be operating in the same area.
UAV-Close vas to provide information for both situation and
target development for the battalion through division
commanders. The range of this class vas 30 km forwvard of
the front line of troops (FLOT). A mission endurance of
three hours was required. The former UAV-IEW wvas
redesignated the UAV-Deep. 1Its role vas to collect
intelligence information in support of deep operations at
the division and corps level. This included the functions
of both situation and target development. The range of this

system remained 300 kms. This wvas the status of the Army

——




UAV program vhen Congress directed the integration of the
service programs a single joint program.

The UAV Master Plan considered the requirements of
the various services and combined them into four classes of
joint UAV. The UAV-JPO decided requirements for range vere
the best wvay of determining classes for the nev family of
UAVs. These wvere defined as the joint close-range (JUAV-
CR), short-range (JUAV-SR), medium range (JUAV-MR), and
endurance (JUAV-E) classes of UAV. The endurance class UAV
vas named for its long endurance flight times.

The establishment of the joint program halted vork on
all Army programs. It forced a reviev of requirements and
procedures throughout the Department of Defense. The
reorganization of the UAV program caused a delay of at least

twvo years in the Army UAV program.

em Statement

The Army developed requirements for its family of
UAV-Close and UAV-Deep systems do not directly correspond to
the UAV categories defined by the Unmanned Aerial Vehicle
Joint Program Office. This study vas undertaken to
determine vhether the joint requirements for UAV development
adequately meet the intelligence collection needs of the

United States Army.




The Research Question

Do Department of Defense specifications for unmanned
aerial vehicles (UAVs) adequately satisfy United States Army

requirements for intelligence collection UAVs?

Significance of study

Without a well defined set of requirements, neither
the Army nor the other services will ever obtain an UAV
system capable of meeting their actual needs. A faulty
analysis of requirements will lead to developing a system
able to meet paper requirements, but unable to accomplish
the real mission. The UAV-JPO is the agency responsible to
establish these requirements. Therefore, the UAV-JPO
analysis of requirements must be correct if the Army is to

obtain a system that works.

Research Objective

The objective of this research is to determine if the
joint UAV program will satisfy the tactical intelligence
collection needs of the Army. The requirements established
by the Armay and joint UAV programs are identified and

compared. Discrepancies betwveen the twvo programs are




analyzed to determine the impact on the performance of Army

UAV missions.
e tion

Unmanned Aerial Vehicle (UAV) - A term that includes
unmanned aerial vehicles that are either remotely piloted or
automatically piloted.*

Nonlethal - Not causing permanent damage or destruction.
Includes UAVs vith electronic combat (jamming) payloads.®
Remotely Piloted. Vehicle (RPV) - An unmanned air vehicle
controlled by a person from a distant location through a
communications link, normally designed to be recoverable.®
Area of Operations - That portion of an area of var
necessary for military operations, either offensive of
defensive, pursuant to an assigned mission, and for the
administration incident to such military operations.
Usually assigned by the higher headquarters in the form of
unit boundaries.’

Area of Interest - That area of concern to the commander,
including the area of operations, areas adjacent thereto,
and areas extending into enemy territory to the objectives
of current or planned operations. This also includes areas
occupied by eneay forces wvho could jeopardize the
accomaplishment of the mission.®

DOD - Department of Defense

10




FLOT - Forwvard Line of Own Troops. A line which indicates
the most forwvard position of friendly forces during military
operations at a specific time.”

JPO - Joint Program Office

RFP - Request For Proposal

ROC - Required Operational Capability. A document stating
the needed operational requirements of a desired item of
equipment or system.

RSTA - Reconnaissance Surveillance and Target Acquisition.
A functional battlefield mission area.

Situation Development - The basic process by which
intelligence is developed. The product of situation
development is an understanding of the general location and
capabilities of enemy forces. It provides an estimate of
the situation and a projection of enemy intentions in
sufficient time to permit the commander to select the most
effective friendly course of action.>®

Target Development - A process, based on situation
development, of providing direct combat information,
targeting data, and corzelated targeting information. 1It
provides the commander with timely and accurate locations of
eneny veapons systems, units, and activities which may
impact on current or projected opetations.u

0&0 CONCEPT - Organizational and operational concept. A
document stating the vay a particular unit of system is

envisioned to be organized and operate vhen fielded. It

11




provides a general idea of how the unit will be employed

during operations.
ck u

The United States Army has a long history of
investigating the use of Unmanned Aerial Vehicles as
intelligence collection platforms.

Unmanned alrcraft have demonstrated their potential
to support military operations since World War I. First
used as aerial target drones, these simple, remotely
controlled, aircraft were soon pressed into service as
unpiloted aircraft carrying an explosive payload to a
designated target. The Army first experimented with
povered, unmanned aircraft in 1915. Under the direction of
Charles F. Kettering, a povered biplane carrying 180 pounds
of explosive vas flown three years later. This primitive
ajrcraft (the Kettering Bug) wvas designed to fly to its
target 40 miles avay at 55 miles pez‘hour. Guided to the
target by pre-set flighf controls, the wings wvould release
and the fuselage would fall to the ground acting as a bomb.
While not operationally successful due to terrible accuracy,
the experience gained from the "Bug® did contribute to later
efforts.*>?

The f£irst successful droning of an aircraft followved

in 1928. A radio-controlled, bomb-carrying Curtiss Robin
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monoplane flew for four years until funds for the project
expired in 1932.*?

In 1938 interest in unmanned aircraft was again
revived in the United States. Charles Kettering again
entered the picture. Working with General H.H. Arnold, they
headed a program to develop a nev series of remote
controlled wveapons. The most successful of these projects
vas the GB-1l glide bomb. The GB-1 wvas a standard 2000 pound
bomb with plywood vings and rudders attached. Dropped from
heavy bombers beyond the reach of enemy air defenses, the
glide bombs wvere visually tracked and radio-controlled into
the target. The Army Air Force employed these weapons in
mass against the German city of Cologne in 1943 with limited
success. Also during World War Two, the Army investigated
the idea of droning old B-17s and B-24s. The idea was soon
dropped due to the cost of reconfiguring the old bombers.

0f course, the allies were not the only powvers
developing unmanned aircraft during the wvar. The Germans
are vell knovn for their development of the V-1 and V-2
series of unmanned alrcraft. These aircraft vere the
forerunners of the modern cruise and ballistic missiles.*

After the var, the Army developed unmanned aircraft
as target drones for anti-aircraft training. One of these
drones became knovn as the radio controlled aerial target
(RCAT). The RCAT become the most fired at, low altitude

target during the 1950s. In 1953, COL Sam Webster, chief of
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the Battle Area Surveillance Department of the US Army
Electronic Proving Ground, installed a camera on a RCAT then
used it to photograph maneuver forces. This demonstration
vas enough to convince the Department of the Army to develop
a reconnaissance drone.*®

By 1955 the Army had developed the AN/USD-1
reconnaissance drone. Aerial Surveillance and Target
Acquisition platoons were established within each armored
and infantry division, separate brigade and armored cavalry
regiment. The USD-1, later designated the AN/MQM-57, soon
developed into the improved AN/MQM-58A, giving lmproved
range and more precise navigational accuracy. Hovever, for
safety reasons, the drones never participated extensively
vith manned aircraft or over friendly troops during training
exercises. In 1963, due to cost overruns, and technical
problems, the US Army ended the surveillance drone progran.
Hovever, work continued vithin the Air Porce and the Navy.**

During 1959 the United Stated Alr Force started
planning the conversion of highly successful BQM-34A target
drones to carry photo-reconnaissance cameras over denied
territory. With a planned range of over 1000 miles and
flying at an altitude of 50,000 feet, the modified BQM-34A
vas considered an alternative to the U-2 manned
reconnaissance program.*’

Oon July, 8, 1960, the Soviet Union shot dovn a RB-47

SIGINT collection flight over the Barents Sea. One wveek
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later, Ryan Aeronautical Company received a contract from
the Air Force to demonstrate the feasibility of an unmanned
reconnaissance platform.*® The 1 May 1960 shoot down of the
U-2 piloted by Gary Powvers over Soviet territory gave the

® fThe loss of U2 aircraft over Cuba

program added impetus.?
dQuring the Cuban Missile Crisis in Oct-Nov 1962, gave the
unmanned reconnaissance program an additional boost. Only
tvo reconnaissance drones wvere available and vere nearly
committed to action. This incident led to the contract for
the Ryan 147B, the first true reconnaissance drone.?*°

In August 1964 the Alr Force directed the deployment
of the drone Task Force to the Philippines to support the
Vietnam War. The drones supported the var effort there for
almost eleven years.** The employment of the Ryan 147
family of drones over China and Vietnam during the var years
vas code named the BUFFALO HUNTER program. Carrying photo
reconnaissance and SIGINT payloads, the reconnaissance
drones developed an impressive mission record. 1In all, the
100th Strategic Reconnaissance Wing flew 3435 operational
sorties in Southeast Asia. Designed with a life expectancy
of only 2.5 missions each, the drones averaged over seven
combat missions each. The record holding drone "Tom Cat"
vas lost after flying a recorxd 68 missions. The longest
mission flown logged 7.8 hours®*® Obviously, the drone

concept had proved its usefulness.
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The successful use of UAVs by Israel in 1973 and 1982
place the Israelis in the forefront of UAV development. 1In
1973, the Israelis used target drones to overload the
Egyptian air defenses opposite the Suez canal. The
expendable drones wvere used to saturate the Egyptian air
defense system. By presenting the defending Egyptians with
a large array of targets, the Israelis forced the Egyptians
to deplete their surface to air missile (SAM) supply. this
action then allowved the manned aircraft to pass through the
air defenses as the SAM batteries reloaded.*”

During 1981 Syria installed the highly regarded SA-6
in Lebanon's Bakaa Valley. Iaproving on the technigues
learned during 1973, Israel flev in drones to evaluate the
effectiveness of the SAMs. It can also be assumed that
vhile SAM batteries vere tracking and engaging the drones,
intelligence collection assets vere gathering information
about the electronic parameters of the Syrian radars. Not
only did the drones assist in evaluating the effectiveness
of the surface-to-air missiles, they lured the Syrians into
firing so that other RPVs could locate ind target the firing
positions for destruction by manned aircraft.**

After delivering such performance during the Vietnam
War and in Lebanon, one vonders wvhy the Air Force did not
develop drones to their full potential. One of the key
reasons RPV research moved so slov vas the security blanket

placed over the experiences of the 60's and 70's. A 1981
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report by the GAO used words like "apathy" and "unawvareness"
to characterize the Pentagon's viewv of RPVs.*® The bias
tovard manned systems has also impeded the growth of
unmanned systems. Technology has blossomed with solutions
to early RPV problems. At the same time, the risk of
overflying hostile terrain has increased. Yet the bias for

¢ Unmanned prograas

manned systems appears to continue.?
have come under the purviev of aviators, vhere they compete
for the same monies as manned programs. As a result, any

aviator pushing for a RPV program may be imperiling his owvwn

7 In the words of Benjamin Schemmer in the forewvord

future.”
to William Wagner's Lightning Bugs and other Reconnajissance

Drones, "RPVs may have met their enemy. Could it be us?".**

Limitations

The best method of determining whether the joint UAV
program will satisfy the needs of the Aray is through
testing in combat operations. This approach is obviously
not preferred. This study researches the topic based on
current knowvledge and our under:tanding of the future
battlefield as wve expect it to be.

The conduct of this study as an unclassified project
limits the ability to address specific collection
requirements and abilities. Collection opportunities

against threat targets, as wvell as current collection
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capabilities, are examples of these limitations. However,
these are addresged without specifics and still achieve the
desired result. Where specifics are not presented, the
classified source is referenced for further study by readers

having the necessary security clearance.

Delimjtations

This study excludes lethal UAVs and UAVs intended for
purposes other than reconnaissance, surveillance, and target
acquisitioh. This study does not focus on reference
material related to UAV or RPV programs before 1985.
Hovever, any material available before this time is revieved

for background information.

Assumptions

AlrLand Battle Doctrine as discussed in Army Fileld
Manual 100-5 will remain the wvar fighting doctrine of the US
Army. A recent reevaluation of AirLand Battle completed
this year has revalidated this doctrine for the next 10 to
15 years. The intelligence collection requirements of the
Army will not change appreciably in the mid-term. This
study assumes the UAV technologies in use throughout the
vorld is available for the manufacture of systems in the

United States.
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Methodology

The methodology used to conduct this study is a
qualitative comparison of the Army and Jjoint UAV prograam
requirements. Army requirements published before
establishing the UAV Joint Program Office are compared to
joint requirements. The resultant difference, i{f any,
betveen the two sets of requirements determines vhether the
joint program supports the needs of the Army.

The research methodology consists of four steps. The
first step is identifying the stated requirements of the
Aray and joint UAV programs. Required capabilities
statements, system specifications, and system concept papers
are used to identify the specified UAV requirements. The
second step of the methodology is the Army requirements for
validity. The constantly redefining of UAV requirements by
the Army and objectives of this study dictates this
additional step.

Comparing the specified requirements of the Army and
joint programs is step three. Differences betwveen the tvo
programs are identified in this process. Comparison tables
are used to display this data. Determining vhat impact the
discrepancies betwveen the Army and joint programs have on
the Army UAV mission is the final step in the research
process. This approach is selected based on the structured

and qualitative nature of the research.
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Oxganization of the Study

Chapter One is a general description of the study.
Included in this chapter are the introduction, problem
statement, significance of the study, and research
objéctlve. Definitions, limitations, delimitations,
assumptions, a brief description of the research
methodology, and study organization are also addressed.

Chapter Tvo is a reviewv of the literature and
documents avallable related to the research. Included in
this chapter is a comprehensive summary and brief evaluation
of existing research on the subject of UAV requirements.
Also included is information on other countries' experiences
wvith UAVs/RPVs as intelligence collection platforms.

Chapter Three presents a detalled discussion of the
methodology developed to conduct this research. The general
research approach and the specific techniques used are
discussed in this chapter. Howv research progressed through
the study is also addressed.

The findings of this study are discussed in tvo
chapters. The findings validating the UAV requirements of
the Army are presented in Chapter Four. The discussion also
explores the Army need for an UAV. Chapter Five presents
the match up of the joint specifications against the
capabilities specified in the Army required capabilities

documents.
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Chapter Six is a summary of the study. It contains
the conclusions and recommendations presented as a result of
this research. The ability of the joint program to satisfy
the needs of the Army is addressed in this chapter.
Recommendations on hov to improve the Army and joint
programs are also provided. Recommendations identifying

areas needing further research are made.
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CHAPTER TWO

REVIEW OF LITERATURE

Introduction

The primary purpose of this chapter is twvofold;
first, to reviev the status of existing research, and
secondly, to identify the gaps in current knovledge this
study will attempt to £1i11. A secondary purpose is to
identify the scope of materials researched to complete this
study. This chapter is organized into five sections.

The first section is an examination of the documents
identifying stated UAV requirements of the Department of the
Armay and Joint DOD programs. The Joint DOD UAV Master Plan
is examined in depth in this section.

Section tvo addresses the available literature
providing background information on the subject of RPVs and
UAVs in general. This information vas quite useful in
forming my initial understanding of the topic and helping
establish the scope of the research topic. This section
includes an examination of literature describing the
historical perspective of UAV development and use by the
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